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ABSTRACT 
A weather  radar facsimilv network  providing  rapid collection and compositing of radarscope  photographs  has 

been  established  in  Florida  by the Weather Bureau in  support, of Project  Mercury.  Equipmclnt  and  operational 
procedures  are  discussed  in  some  detail  and  scwral  synoptic  examples of radar  cornpositing from PPI photographs 
are  presented.  These  examples  include  echo  configurations  associated  with an  casterly  wave and two well-organized 
squall  lincs  that  moved  across thc Florida Pc~llillsula.  Itatdar composites for these  situations  are  compared  with 
coded  radar  observations  and  Radar  Sulnnlary  Charts  and tllc advantages  and possible future utilization of radar 
composites  are  cited. 

1. INTRODUCTION 

Weat8ller radar composit'itlg, the it1tegr:ltion of two or 
more simultaneous PPI scope  presetltations,  is a riaturd 
outgrowt'h of the progressive establishr~~ent~ of C . S .  
Weather Bureau radar statiotls it1 centrd  and  eastern 
United Stat'es.  A  nationwide  electronic systerll c:ip>lble 
of collecting  radarscope  presentations  and  autotnatically 
cornpositing them for facsirllile transmission  would have 
wide applications  in  synoptic rneteorologJ- and in aviation 
and severe  storm  forecasting. 

Until  an  electronic  system  is  operatioll:d,  one of the 
most feasible  nlethotls of collecting  radarscope presenta- 
tions is regional  facsimile tratlstrlissioll a n t 1  111itn11tll 
composition of riidtlr  Poluroid  pllotograplls.  An  cspcri- 
ment'al net'work  to :~cc:omplisll this  type of cotllpositing 
was established  in  Florida by the Weather I3ureau 
early in 1961. The TSR-57 radar statiolls at Unytorla 
Bench, Mian~i ,   and Tampa, Flw., are  lit~lwd together by 
a special  facsimile network.  Photographs  tr:msrnitted 
over the  network are manu:dl~- caolllposited \\it11 the 
Miami PPI photograph  in  Project hlerrury Weather  
Support Group Office at' Jlii1tlli, a11d the final  rtldnr 
conlpositc is transnlitted by facsinlile to ('ape Ctlr1:lverd 
for operutiollal use in  forecasting for Project Mercury, 
the nation's  initial ~llanned spiice-fligllt progratn.  This 
radar composite  is also ~ ~ d ~ b l e  to  the  District l le teoro-  
logical  Office in  hfianli. 

Ligdn [I]  has  published  striking  conlpositc  pictures of 
storm systems prepared by fitting  together ~xd:~rscopc  
phot'ographs  obtained f r o t ~ ~  a nunlber ol  rtrdur. stiltiotls. 
However, the  system used  in  Florida for Project hlcrcury, 
is, to the  :~uthor 's  knowledge, the first opcr:ltioll:ll u s e  
of composites  prepared fro111 current radtmcope photo- 
graphs. This  subject was briefly  discussed by  the  writer 
[a] in 1961. 

2. EQUIPMENT 

The  network  equipment  consists of a 4 x 5-inch Press 
c a ~ ~ ~ e r a  with  Polaroid  back  rnount'ed  on  the inair1 PPI 
scope of each WSR-57 radar,  small size  facsimile trans- 
Initters at; Dtlytotlii  Beach arid Tampa, and transceivers 
at l l ianl i  tind Cnpe  C:mnveral. The  standard Polaroid 
11hotogrtlpl-1 is too srrlall to  show the detail  required for 
satisfactory  cornpositing. -2 Graflex-Polaroid Press 
czltllcril, provided with a '75 1 m n . ,  $2.8 Oscillo-Amaton, 
Rollensak  lens, was substituted (fig. I ) ,  thus increasing 
the picture size by  almost' 50 percent.  This  camera 
produces a 4 x 5-inch print which has proved to be 
iideyutlte for facsimile  transnlission :mcl compositing. 

A special  aluminurn camera support'  mount, weighing 
much less  thurl the  camera, is used to tit't'tlch the camera, 
to the PPI scope. The rntlar room must be, completely 

E'IGVRE 1 .---\VSlt-57 radarscope  with  camera  and  mount. 
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FIGI-RE .l.-R:d:tr composite, 2105 CMT, March 31, 1961. 
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FIGURE 5.-Radar compositc, 2205 GMT, 3I:rrch 31, 1961. 

or  have sufficient vert'ical  extent  to  be  observed at] lo~lg 
range.  Although  such  echoes are suspected of being  lnod- 
erate or st'rong c,ells, t'lle intensities  indicated on the com- 
posites are based on observations made by  the  ra&tr 
meteorologists. 

On the  radar  composite  for 2205 GAIT (fig. 5)  t'hc  widest 
portion of the lrlain band,  advancing  at  approximately 
20 kt., had progressed  int'o  central  Florida.  There, \vas 1 , s  
then a definit'e break  in  the  squall  line  where  t'he  nlnhl 
band crossed the At81ant'ic coastline. A narrow  north- 
south  hand TWS still in evidence east of Cape Canaverd 
with  nlan>- s n d l  individual cells a t  it's  soutl~crn  extretnity. 
The  strong cell in the Atlantic  northeast of Cape C!:tnaver.d 
and  the large echo southwest of Tampa were  visible on the 
radarscopes of all  three  stations. 

Coded radar observations as transmitted  by  Daytona 
Beach,  Miami, ttnd Tampa  a t  2005, 2105, and 2205 GMT 

were plott'ed and compared wit11 the  radar corr1positc.s 
prepared for  the  same  times  at  Miami.  In  general, the 
coded observations  exagge,rated  thc area covered by echoes, 
showed fewer moderate to strong echoes than were  indi- 
cated by  the  composites, and were frequently  corltradic- 
tory in  describing t'hc amount and intensity of eclloes  in 
overlapping  areas. The difference between  coded ohser- 
vations  and  conlposites  points  up t'lre difficult'y of adeq uately 
trunslat8ing a visual radar observat'iolr into \vords. 

CASE OF MAY 2, 1961 

On May 2, 1961 a cold front  advancing  into  the south- 
eastern  United  States  was  preceded  by a severe well- 
organized  squall  line (fig. 6). The  radar  composite  for 

0810 GMT, May 2 (fig. 7) shows  the  nmin precipitation 
balltl ilcross Florida  from  Jacksonville  to  nort'h of Tampa. 
The  leading edge of this  band  contained a line of intense 
echoes about 20 n . n i  wide,  which  is  evident'  to  the west, 
through  north-northeast' of Tampa.  This line was 
observed on the  radarscopes at' both  Daytona Beach and 

That  this  line  was extremely active in the Gulf is 
verified by  reports from a Weather  Bureau DC-6 aircraft 
flying a reconnaissance nlission over  the Gulf prior to 
a scheduled  Project  Mercury  rr~rmned space flight. At 
023.5 GMT,  Mr. Robert H. Sirnpson, Deput'S Direct'or of 
Meteorologicwl Research, who was aboard  the aircraft, 
reported the squall  line as very  severe and continuous. 
Follo\ving  tlris report,  the  aircraft flew rlort'lleast to Tampa 
pmdleling  the  squall line which was described as solid to 
the  northwest  with  continuous  lightning. 

The R,ttl>tr Surnrrlary Chart for 0300 GMT (fig. 8) as 
preparetl at Kansas  City wnd transmitted over the 
Satior~wl Fitcsinlile Setwork also shows the squall line 
across ~rortllern  Florida and over  the Gulf west' of Tampa. 
\T7hcu this  chart is con~pared  to  the r t d w  colrlposite for 
the  surle  time (fig. 7), the most  striking  leature is the 
s lmy ;~rewl tlettlil obtained by compositing radar photo- 
graplrs 21s contrasted to  the smooth general echo areas 
given 1 ) ~ -  cotlet1 rtltlnr observations.  Leading and trailing 
etlges of precipitation areas can be closely locat'ed on 
~ x t l a r  romposites.  Fnrthcrn~ore,  the  squall  line west of 
'l'atlrpa on the Radar Sulr~mary  Chart  is labeled 
"scat tere(1, moderate",  whereas t'lle radar composite and 
the I.ecouIl>aissance reports  indicate a continuous line. 
One of the advantages of the composite  systenl  is  t'hat it 
practicdly  eli~rlinates  the  subjectivity  involved  in taking, 
coding, t11ld decoding  radar  ohservntions. 

Figure 9, the radar colrrposite for 0810 GMT, sllows that 
tlre trlnin band of echoes hat1 rrrovetl south of Daytona 
Be;ac11 a n t 1  that tl new hand of broken  echoes had formed 
fartller east. JII the Ilrain precipitation band, the line of 
illtelrse ec~hocs (dtlrk stippling)  is now broker1 and appears 
weaker over the  Gulf. The Inain l)nntl, lrloving a t  20 to 
25 kt..  wts cntclring up  to an illcreasing area of precipita- 
tion (over the  southern  tip ol Florida)  which  had been 
llroving  e:tstwmI a t  ahout 10 kt.  The  extent' of weather 
activity 011 the Gulf  side of Florida  is  readily  apparent. 
By tlris 11011r, however, tlre in1portanc.e of Tampa's radar 
co11trihution h d  tlimirlished as most of the squall  line was 
witlrin range of the  Miami  radar.  Severtheless, the 
'I'atrrpa radar helped to define the trtliling  edge of the 
precipitation  pttttern  because of its  location north of the 
squ:~ll litre. 

Three  hours  later at 1110 GMT (fig. lo ) ,  the  main pre- 
cipitation  band h t d  reached southern  Florida  with the 
lerlding edge of the  band  near  3,Iianli.  The band was 
~rroving  out of range of t'he  Daytorla  Beach  radar so that 
this radar composite  is  probably  not  representative of the 
true extent of t't-le precipitation  band  east of Cape Canav- 
e rd .  The  areu of precipitat'ion  over  the sout'llern tip of 

Tnnrpa. 
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FIGURE B.-Surface chart, 0600 GRIT, May 2, 1961. Shaded areas 
are precipitation  pattern  as  determined  from  synoptic  analysis. 
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FIGURE %-Radar Summary  Chart, 0300 GRIT, May 2, 1961, 
prepared  from  coded  obscrvations  and  routinely  transmitted  over 
the facsimile network. 
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FIGURE Y.-Radar composite, 0810 GMT, May 2, 1961. Arrows 
show direction of rrloverrlent of radar  echo  band. 



Florida  had  increased  in size and moved eastward  townrtl 
the  Bahanlas.  One  hour  later  the two bunds joined into 
one irlmerlse  precipitation ilrea  which continued  eastward 
into  the  Bahamas  and  dissipated. 

Radar  composites for May  2, 1961 were  prepared  I~ourly 
from 0310 t o  1310 GMT during the period when the squ:dl 
line  moved t~cross the  Florida  Peninsula. 'rllcse r:~tlnr 
composites  enabled  forecasters a t   Miml i  m d  Clwpe 
Canaveral  to  lollow  the  progress of tlle squall  line  in 
greater  detail,  to  issue  timely  warnings,  and  to  prepare 
more accurate  forecasts than would  otherwise have heen 
possible. I n  this  instance, radar corllposites  enabled 
Project'  Mercury  Weather  Support  Group  meteorologists 
to  time  the  squall  line  passage  at Cape ('arlaveral n1ore 
exactly  than  would  llave  been  possible  using coded radar 
observations or ir~dividual radarscope present' n t '  ions. 

CASE CF JULY le-19, 1661 

The radar conlposite for 0010 GMT, July  18, 1961  (fig.  11) 
shows the  precipitation echo distribution  associated  with a 
moderate  easterly  wave  nlovirlg  westmard  into  the Gulf' of 
Mexico at  about 10 kt' .   In figure 11 there  is a broken, 
c?-clonicnlly-c~Ir.ved band ol' echoes near the wave :Ixis, 
but  the  nlajority of' echoes are oriented  in  east-west  lines 
or spiral  band  segments  parnllel t o  the wind flon. as is 
cot11111orll~- observetl  with  easterly  wtves.  Precipitation 
was occurring, at' the time of' this  composite,  east of the 
wave over western C'uba, the  western C'aribbean, Xim-  
rilgua, and Honduras,  where  the wave intersec.tet1 t h e  
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FIGLTRE l2,"Kadar  conlpositt.. 2310 (;>IT, July 18, 19til. 
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FIGURE 13.-Radar composite,  1i15 (;>IT, July 19, 1061. 

casts  for the second  sub-orbital  Mercury  nlarlned  flight. 
Availability of these composites  increased  t'he  confidence 
of the forecasters  in  their  predictions  and  enabled  them 
to malie  correct  reco~rl~~~er~datiorls a t  t'lle times  when 
critical  decisions had to be made. 

5. CONCLUSION 

?clanu:d radar composites  prepared on a regional  basis 
have proved I'easible and  valuable  in  operational use. 
They are  particularly  useful ( I )  in  ext'erlding the area of 
radar  coverage :Lvailable to a forecast office providing a 
ntore nccwrate portrayal ol conditions  than  is possible 
lrorn coded observations,  and ( 2 )  ill  providing  nlultiple 
surveillt~rlce o l  important areas thus  revealing  nlany 
features not  apparent to 11 single radar. 

The  present  network  :Itlequately  covers the area of 
interest lor operational  forecasting a t  C'ape Canaveral. 
However,  for  other  forecasting  purposes  the  addition of 
more radar stations to the  network would  increase the 
total  area  covered ant1 provide  furt'her  overlap  in  the 
event of station  outages.  Six to eight, radar  stations 
appear  to  he  the  lnaximum  that could be effectively 
incorporated  into u single  network,  assuming  one fac- 
sinlile receiver  similar t'o the  type used a t  iclianli a t  the 
cornpositing station  and  preparat'ion of llourll- radar 
composites.  Additional  stations  could  be  included  in a 
single lletwork if two  receivers  were used  or if composites 
were prepared less frequently. 
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